INTRODUCTION
The paramedic discipline forms part of a dynamic health system in Australia. Paramedics are a group of individuals who face a unique set of challenges, particularly given the unpredictable nature in which they work. Paramedics have to perform a range of tasks on demand in the prehospital environment. These tasks are frequently highly stressful, given they often negotiate a variety of medical and social issues, execute precise management of drugs and clinical skills, all while operating in challenging and complex clinical settings. With an ever-increasing workload, the physical and psychological demands on paramedics are a continual challenge. The workforce is expected to be available 24 h, to be in operation for long hours and to respond to all types of life-threatening situations.
Given the physical, psychological and emotional demands placed upon them, it is vital that paramedics have sufficient recovery and the restorative rest and sleep they require to perform tasks methodically, confidently and responsibly, ensuring patient and personal safety are maintained. The possibility of sleep disturbance and fatigue potentially compromises the role of the paramedic. Highspeed driving, patient communication and drug administration are routine and can be affected, with paramedic error due to fatigue being a potential outcome. Also associated with issues of sleep deprivation are concerns about depression, coupled with the notion that paramedics are faced with a greater emotional burden as they experience the heights of human emotion and trauma across all life spans on a regular basis.
Alertness, vigilance, concentration, judgement, mood and performance are all significantly affected by fatigue, 1 with memory impairment, problemsolving and decision-making leading to decreases in work productivity and performance. 2 Such mental and physical stressors make way for the possibility of increased risk, which could manifest itself in the form of accidents, errors and injuries to individuals or others. Paramedics are a group of healthcare workers who are subject to disturbances in sleep and, in prehospital emergency care, fatigue is a burgeoning issue as paramedics are faced with long working hours and an ever-increasing workload.
Since prehospital personnel are expected to work long hours with sustained attention, a large proportion of medical errors are commonly attributed to practitioners being fatigued or sleepy. 3 Many prehospital employees work shift work, ranging from 8e14 h alternating from day to night shifts on a weekly basis. It is therefore important that these issues be further investigated to understand their impact and, if such problems exist, to explore ways to rectify, remedy and resolve them. The following is a literature review exploring current research on these issues, focusing on the effects of shift work and associated risks to patient safety within the prehospital sector.
METHODS
The purpose of this review is to identify the literature available on prehospital providers regarding the effects of shift work on sleep. Electronic databases used were the Cochrane Database of Systematic Reviews, Ovid MEDLINE, Proquest, AMED and CINAHL. The following MeSH terms and keyword with truncation were used in the search strategy: 'shift work'; 'sleep disorder'; 'sleep deprivation'; 'circadian rhythm'; 'fatigue'; 'occupational stress'.
Articles were included if they contained information relating to sleep disturbance/disorder, fatigue and work-related stress in the prehospital setting. Articles were limited to humans and to the English language; letters and editorials were excluded. The titles and abstracts of interest were inspected to identify relevant articles with full text of selected articles retrieved. Other articles were sourced from references in the retrieved papers to identify any papers which may have been missed during the initial search process.
RESULTS
The electronic databases cited 226 articles, of which nine met the inclusion criteria with another three articles sourced from references in the retrieved papers (see table 1 ).
DISCUSSION
There is a lack of literature describing the effect of shift work on sleep in the prehospital arena, with only one paper exploring paramedics in the Australian setting. Fatigue and the consequences thereof are matters which affect workers themselves and society as a whole, as we increasingly move to becoming a 24 h society. In 2006 in Australia, 34% of people usually worked shift work within the healthcare and social assistance industries. 4 In 2006e7 the then Metropolitan Ambulance Service, Victoria, Australia responded to just under 300 000 emergency incidents, a 9.2% growth increasing from 7.8% in the previous year, with continuing growth in the caseload predicted. 5 The risk of sleep disturbance, fatigue, normal circadian rhythm and sleep hygiene is continually challenged with increased workloads.
Physical and psychological health and well-being
A 2005 study by Aasa et al aimed to investigate work-related psychosocial factors such as worry about work conditions and health complaints among Swedish ambulance personnel. Health complaints included sleeping problems, headache and stomach symptoms. Researchers revealed that 25% of female ambulance personnel and 20% of male ambulance personnel reported two or more health complaints. Complaints of headaches were significantly higher in women than in men (48% vs 32%), with approximately 30% of both genders reporting sleeping problems. 6 These health complaints were associated with the psychological demands of the job. The researchers also stressed that the study highlighted that worry about work conditions should not be ignored when considering risk factors among ambulance personnel. These findings are particularly important in view of the current changes taking place within the health industry and ongoing industrial and enterprise bargaining.
Rural and urban ambulance workers from the Netherlands were involved in a longitudinal study using standardised measures to obtain an insight into chronic stressors and health symptomsdspecifically, post-traumatic stress reactions, burnout and fatigue. The study suggested that a high proportion of workers reported fatigue, being significantly more 'tired' than the reference group. One-tenth of the personnel sampled (n¼123) had fatigue levels that were 'at risk' of sick leave or work disability. The risk of burnout was also high compared with that of the normal population. 7 Burnout was also reported in a 2001 study in which Scottish ambulance personnel attributed burnout to less job satisfaction, longer time in service, less recovery between incidents and more frequent exposure to incidents. 8 The researchers also noted the importance of the relationship between work and mental health, with work taking its toll on the emotional well-being of ambulance personnel. A recent study in Japanese ambulance paramedics was conducted to assess fatigue and physiological function where naps were assured. Shifts were modified so that an allotted time was provided for long restful naps. This guaranteed time for ambulance personnel to take longer restful naps, alleviated subjective fatigue and improved physiological function during the night shift. The number of complaints related to fatigue was reduced. 9 Although the results of this study were positive, the logistics of these modified shifts appear difficult. Also, questions regarding the effects on ambulance operation and response times or education and training were not discussed.
On the other hand, some papers have not found that shift work is detrimental to performance. One paper examining air medical personnel working 24 h shifts revealed that crew members completed the average duty cycle with little sleep debt. 10 Another study measured skill performance and psychomotor agility through successful placement of endotracheal intubation after increasing shift length from 12 h to 24 h. This study reported that the skill levels of air ambulance personnel were not seen to be affected by the additional fatigue of increasing shift length.
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A common theme among the retrieved articles is the notion of occupational stress where paramedics felt unhappy, workstressed, experienced low job satisfaction and poor mental and physical health. 12 13 Mood diaries in one study showed that paramedics felt more unhappiness, stress and sadness and fewer feelings of pleasantness at home than at work. 12 A UK study reported that ambulance employees experienced feelings of low job satisfaction and poor mental and physical health. 13 Furthermore, another study highlighted that work stress was often associated with the perceived lack of control and feelings of powerlessness and inability to change or influence management of their working conditions. 13 14 A Japanese study found that older workers and qualified paramedics suffered from more mental stress than other emergency medical technicians. The researchers went on to report that, although paramedics had more mental stress, they gained job satisfaction. 15 High consideration must also be given to the family of emergency health workers, as discussed by Roth and Moore in a recent study. They argue that, when work and family do not find common ground, the result is stress and imbalance of the family system. Their results showed that shift work had a substantial impact on the workefamily 'fit' for these workers, with their schedule disrupting home rhythms, holidays and even contributing to changes in family roles. 16 Despite these findings, the researchers emphasise that these families appear resilient and are able to adapt to the stressors with which they are challenged. This is an important under-researched element and requires further investigation by organisations associated with ambulance services.
Personal and patient safety
The effects of shift work are increasingly seen in the numerous fatigue-related accidents/errors facing this industry. In the USA a paramedic died in a motor vehicle accident after he fell asleep at the wheel after a night shift. In another example, a Washington ambulance crew, dispatched to a chest pain, failed to attend and were found asleep in the front seats of the ambulance 25 min later. 17 These accounts clearly show that fatigue resulted in the loss of life and posed a threat to paramedic and public safety. Similar risks are also reflected in the medical literature where evidence suggests that medical residents are at greater risk of having motor vehicle accidents or near crashes after their shift. 18 19 These are a few of the fatigue-related incidents, which indicate that a review of current practice should be undertaken as a matter of urgency. Australia is not immune to such fatigue-related incidents. In 2007 Victorian coroner Peter White reported a case where a paramedic accidentally administered morphine instead of epinephrine during resuscitation of a 78-year-old cardiac patient. He stated: 'I am satisfied both officers were affected by fatigue at the time of the incident .'. 20 In 2008 there were serious reports of drawing up incorrect drugs and even falling asleep at the wheel. 21 In a 2002 study of health and stress in the Ambulance Services of Victoria (both the then rural and metropolitan services), statistics showed fatigue had increased since 1993 from 20% to 29%. Fatigue and sleeping difficulties were among the most commonly reported symptoms frequently experienced by staff, the latter reported by up to 75% of staff. Furthermore, onethird of employees reported that shift work disrupted their lives considerably. 22 The issue of fatigue among Victorian paramedics has received widespread media attention in recent times as paramedics across the state negotiate over minimum rest breaks between shifts. 21 A document released by the Ambulance Employees Association from a 2008 union survey revealed that 24% of paramedics received #5 h sleep/night, 87% stated that 8 h breaks were not sufficient to rest adequately, 75% stated that they had made fatigue-related errors, 73% said fatigue was caused by their workload during shifts and 27% had a diagnosed medical problem linked to work-related fatigue. 20 These statistics are surprising for the safety of both the paramedics themselves and the public for whom they care. Recent industrial action saw the Victorian State government and management finally yield to issues of fatigue for longer rest breaks. The 10 h rest breaks between shifts, which are aligning with other states, will be phased in over the next 2 years, at which stage it will be considered a minimum. It is hoped the introduction of the 10 h rest breaks will do much to curtail the fatigue experienced by paramedics. Plans to deal with work-related fatigue are paramount or else burnout and high attrition rates will inevitably lead to an unstable workforce. Clear steps have been taken to tackle this issue, although much work remains to be done.
Recommendations
The following recommendations have been made based on discussion and information collected throughout the course of the literature review regarding those who undertake shift work.
Various coping strategies for dealing with shift work have been suggested. Scheduling and sleep are important factors. It has been found that shifts following a clockwise rotation are less disruptive to the circadian rhythm (ie, morning, afternoon and night). 23 Fossey found that napping before, during and after a night shift lowered levels of fatigue, increased performance and reduced diminished performance. 24 Employees must keep in mind that they too play a vital role in decreasing the effects of shift work. There are many areas in which individuals can contribute to their own well-being, as shown in box 1.
The Council of Ambulance Authorities (CAA) published a report in 2007 examining shift hours and workforce health and safety. The report cites that the Australian Medical Association recognises the risk of fatigue for patients and doctors alike. Although there was much research on fatigue, the CAA acknowledged that this was not necessarily replicated in the prehospital clinical care environment. The CAA proposed a number of recommendations which included a roster design to minimise consecutive night shifts; shift length limited to two 12 h shifts per week and 14 h night shifts were eradicated due to impairment of performance: rosters forward rotating, predictable and regular; adequate rest between shifts. 25 The CAA acknowledges that shift work has a detrimental effect on many areas of personal well-being.
CONCLUSION
As emphasised in the literature review, shift work does affect the quantity and quality of sleep on prehospital emergency providers, both internationally and within our own community. Shift work has adverse effects not only on physical well-being but also on the psychological state of mind. Many researchers have stressed the importance of mental and emotional wellbeing as paramount. The associated risk of accident and incident is increased, compromising patient and personal safety, such as medication or procedural errors. There is an obvious gap in the research of sleep deprivation, fatigue and patient safety, especially in the Australian paramedic discipline. Paramedics are increasingly faced with time-critical high-level clinical judgement and decision-making responsibilities and high-speed driving, all of which are often undertaken in highly stressful situations. Adding sleep deprivation and fatigue to this environment is a potential recipe for disaster. Further research is warranted to appreciate the impact on this population. Although the literature suggests that these prehospital workers are fatigued, further research is required to assess the extent of sleep deprivation, issues relating to quality of sleep and even the possibility of depression. Further research should also examine if paramedic fatigue is compatible with the provision of providing a high quality and safe prehospital environment.
Box 1 Factors contributing to health and well-being < Increasing physical fitness increases efficiency on memoryloaded tasks, alertness and increase of entrainment of the desynchronised circadian rhythm. 24 There is an emphasis on regular exercise to maintain a healthy body. < Diet is also important, avoiding caffeine products in the hours prior to sleep and fast foods. Being organised and having nutritious high-protein lighter meals. < Maintaining close personal and social ties, stable and healthy relationships with people who understand the demands of shift work. < Ensuring a comfortable sleep environment which promotes quiet. Filtering out noise and light with a comfortable temperature.
